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Evolu4on of Soil Moisture Distribu4ons at Increasing Scales 

Regional Soil Moisture July 2
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Regional Soil Moisture July 6

0

5

10

15

20

25

30

35

40

45

50

0 5 10 15 20 25 30 35 40 45

Volumetric Soil Moisture

C
o

u
n

t

Regional Soil Moisture July 10
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1.6 km scale - 07/13/99

0

5

10

15

20

25

30

35

0.050 0.100 0.150 0.200 0.250 0.300 0.350 0.400 0.450 0.500

Volumetric Soil Moisture

C
o

u
n

t

1.6 km scale - 07/16/99
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CV vs. Mean Moisture Content
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 Increasing Variability with Increasing Spa4al Scale 



SGP97‐SMEX03 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Soil Moisture Standard Devia1on Across Scales 



SGP97‐SMEX03 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Soil Moisture Standard Variability Across Scales 



CHARACTERIZING iIN SITU SAMPLING ERROR 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• Confidence interval of the valida4on data from ground samples can be 
es4mated using the empirical func4on of soil moisture standard devia4on and 
the Student’s t‐distribu4on. 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• Number of ground samples required can be es4mated using the empirical func4on of soil 
moisture standard devia4on and the Student’s t‐distribu4on. 



CHARACTERIZING VARIABILITY IN MODELS 

•  Gaussian mixture model (mulQ‐modal) vs. single Gaussian (uni‐modal) 

Ryu and Famiglie(, 2004 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